
University of Kentucky University of Kentucky 

UKnowledge UKnowledge 

International Grassland Congress Proceedings 21st International Grassland Congress / 8th 
International Rangeland Congress 

Heavy Metal Pb Stress on Germination and Growth of 5 Clover Heavy Metal Pb Stress on Germination and Growth of 5 Clover 

Varieties Varieties 

Zhenzhong Sun 
Yunnan Agricultural University, China 

Qiao Wei 
Yunnan Agricultural University, China 

Jun Yin 
Yunnan Forage and Feeding Stuff Workstation, China 

Follow this and additional works at: https://uknowledge.uky.edu/igc 

 Part of the Plant Sciences Commons, and the Soil Science Commons 

This document is available at https://uknowledge.uky.edu/igc/21/6-2/16 

The 21st International Grassland Congress / 8th International Rangeland Congress took place in The 21st International Grassland Congress / 8th International Rangeland Congress took place in 

Hohhot, China from June 29 through July 5, 2008. Hohhot, China from June 29 through July 5, 2008. 

Proceedings edited by Organizing Committee of 2008 IGC/IRC Conference 

Published by Guangdong People's Publishing House 

This Event is brought to you for free and open access by the Plant and Soil Sciences at UKnowledge. It has been 
accepted for inclusion in International Grassland Congress Proceedings by an authorized administrator of 
UKnowledge. For more information, please contact UKnowledge@lsv.uky.edu. 

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by University of Kentucky

https://core.ac.uk/display/363910635?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://uknowledge.uky.edu/
http://uknowledge.uky.edu/
https://uknowledge.uky.edu/
https://uknowledge.uky.edu/igc
https://uknowledge.uky.edu/igc/21
https://uknowledge.uky.edu/igc/21
https://uknowledge.uky.edu/igc?utm_source=uknowledge.uky.edu%2Figc%2F21%2F6-2%2F16&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/102?utm_source=uknowledge.uky.edu%2Figc%2F21%2F6-2%2F16&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/163?utm_source=uknowledge.uky.edu%2Figc%2F21%2F6-2%2F16&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:UKnowledge@lsv.uky.edu


瞯 ]788　　 瞯 　 Multifunctional Grasslands in a Changing World 　 Volume Ⅰ 　

Grasslands/Rangelands Resources and Ecology ——— Reclamation of Grasslands/Rangelands

Heavy metal Pb stress on germination and growth of 5 clover varieties
Sun Zhen‐z hong1 , Wei Qiao2 and Y in Jun3

1 Department o f Pasture science , Y unnan A gricultural University , K unming 650201 , China ,2 Department o f Env ironment
Sciences , Y NAU , K unming 650201 ,China ,3 Y unnan Forage and Feeding Stu f f Workstation , K unming 650201 , China ,
correspond author , E‐mail : y inj un252＠ sohu .com

Key words : clover , variety , heavy metal Pb , germination , grow th
Introduction There are more than ３６０ species of clover all over the world . Cultispecies such as T ri f olium repens , T ri f olium
p ratense and etc . were widely used nowadays . Clover was not only used as forage , but also used as green manures ( CarmelaBahiyyih et al . , ２００５ ) . As the problem of heavy metals contaminating soil is more and more seriously , the plant grow thcharacteristics with heavy metals stress were studied by more and more people . This paper describes the germination and
grow th of ５ clover varieties with heavy metals Pb stress .
Materials and methods The germination experiment treatments applied were : ５ concentrations of Pb ( ０mg/ kg , ２００mg/ kg ,
６００mg / kg , １０００mg/ kg , １２００ mg / kg ) as the form of C４ H６O４ Pb solution was used to water the seeds when the papers run
short of water . The seeds , packed in paper , were stored in the greenhouse(２８ ℃ average temperature) . Every paper consisted
of １００ seeds . Results were recorded １０ days af ter planting . In the pot‐cultured experiment , more than １０ clover seeds , packed
in a pot , were stored in the greenhouse . The mixture of ４ kg soil and ４５ g manures were put into a pot to feed the seeds . ５seedlings were remained in every pot when the clover sprouted and grew well . ５ different concentrations of Pb as former were
used to water the soil when the clover was in its branching stage . Leaf area( determined with a CI‐２０２ leaf‐area meter) , plant
height and overground biomass( fresh weight ) was recorded when clover was in its early flowering stage . All the experiment
was arranged in randomized blocks with ３ replications .
Results Clover摧s germination rate , radicle length , leaf area , plant height and overground biomass were reduced by the increasing
of concentration of heavy metal Pb . Different clover varieties had variable germination rate and a downward trend in
germination rate of ５ clover varieties( Figure １ ) . The seedling radicle length , leaf area , plant height and overground biomasswhen concentrations of Pb was １０００mg/ kg and １２００ mg/ kg were significantly lower than it was when concentration of Pb was
０mg / kg ( Figure １) .

Figure 1 E f f ect o f heavy metal Pb stress on germination and grow th characteristics o f 5 clover varieties .

Conclusions Heavy metal Pb stress has a strong influence on the germination and grow th characteristics of ５ clover varieties .
Varietal differences in clover with heavy metal Pb stress . The germination of T ri f olium incarnatum affected little by heavy
metal Pb stress ( Figure １ ) . Low level heavy metal Pb concentrations have little influence on the germination and grow th
characteristics of ５ clover varieties . But a significant downward trend in radicle length , leaf area , plant height and overground
biomass was made by the increasing of heavy metal Pb concentrations .
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